This paper aims to contribute to the body of empirical studies that address the importance of investments in companies' relationships and the way in which they influence value creation in the global economic crisis. We employ linear panel analysis using the Hausman-Taylor model to analyse panel data for companies from the five largest European countries in the period 2004-2011. Different types of exogenous and endogenous links which a company could have in different stages of the crisis are investigated. The findings suggest that there is a statistically significant and positive link between relational capital and a firm's value. Moreover, we identify several differences in the significance of the inputs during different crisis periods. The study provides both theoretical and practical insights into investments in intangibles for framing strategy decisions with a particular focus on the role of relational capital. This could provide scholars and practitioners with a working basis for understanding connections and the implications of strategizing in the context of a company's networks.
Introduction
In a world of rapid change, company success depends greatly on the capability to generate value for shareholders. Intangibles can be regarded as fundamental determinants of firm value creation and a source of sustainable competitive advantage. The process of creating value will be enhanced by an extended knowledge base offered through linkages (or networks) with external sources such as suppliers, customers, competitors, universities and public agencies.
Existing empirical research has primarily focused on investigating the relations between intangibles and financial performance. This relationship has been confirmed to exist across different industries, national economies, firms and other environmental or organizational actors (Lin and Edvinsson, 2008) . Initially, research efforts aimed at establishing empirical relationships between intangibles and company performance -and subsequently value creationfocused on specific types of intangibles, primarily those associated with advertising and research and development expenses (Eberhart, et al., 2004) . Progressively, the relationship between intangibles and performance has begun to be examined under the prism of human (Pantzalis, et al., 2008) or organizational capital (Lev, et al., 2009) .
At the same time, empirical evidence for the particular investigation of a link between one of the most crucial elements of intellectual capital -relational capital -and company performance is lacking. Strong and close relationships are considered one of the most promising areas within modern firm theory (Acedo, et al., 2006) and there is also great interest in the role of relationships in achieving success both at the institutional (Chang, 2003; Laursen and Salter, 2006) and personal level (Nahapiet and Ghoshal, 1998; Sambasivan, et al., 2012; Zheng, 2010) .
Moreover, according to Roos (2005) , relational capital, which reflects all company networks and which is connected to all business processes, is a strategic competitive resource for company success, particularly for the value creation process, especially during periods of market turbulence. Although the lack of the prior research on the topic of financial crisis exists due to the fact that the crisis has occurred recently, we expect to receive confirmation of the competitive advantages for firms that have chosen the strategy of investing in different kinds of relationships during the crisis.
This research investigates the impact of investments in relational capital resources on the process of the transformation of relationships into company value in the context of the global economic crisis. The key research question is: Does relational capital become more relevant for the process of value creation during turbulence? To test the research question empirically, we use linear panel analysis to examine panel data for 909 large companies from five European countries: Great Britain, Germany, France, Italy, and Spain. These countries cover 71% of the 4 GDP in the European Union (EU). The time period for analysis is [2004] [2005] [2006] [2007] [2008] [2009] [2010] [2011] . This allows for exploration of different crisis stages and the capture of specificities in each of them in line with our research topic. We believe that our study is timely in taking into account the financial problems European countries have faced recently. Revealing the relations between relational capital and financial performance is expected to have useful implications for company management.
The paper is organized as follows. First, in Section 2, we outline the theoretical background for the relational capital concept and define the hypotheses of our study. Then, in Section 3, we introduce the research framework and methodology. Section 4 presents the empirical estimation and discussion the results obtained.
Relational Capital Concept: several considerations
This section provides the theoretical background for the study. Initially, the term relational capital (RC) is defined by reviewing a variety of theoretical propositions. Then, the role of relational capital in the value creation process is analysed. Based on the results of the analysis, we put forward the hypotheses tested in the study.
In the economics literature, the term 'capital' refers to a commodity itself used in the production of other goods and services. The adjective 'relational' suggests that there is a particular type of capital in some kinds of relationships between economical subjects who produce these goods or services. In spite of the special nature of this capital, we agree with Adler and Kwon (2002) , who identify internal features of relational capital that are similar to other types of resources:
Relational capital can be considered an appropriable and convertible (into financial benefits) resource and also a kind of substitute, or a complement, for other resources.
Relationships need constant maintenance and renewal. Some kinds of relationship are non-rivalrous and thus the use of capital by some does not lessen its availability to others; at the same time, its use is excludable, as it is possible to exclude parties from a given network of relationships.
There are many definitions and depictions of the relational capital concept in the literature, most of which belong to intellectual or social capital concepts. In relation to intellectual capital, Subramaniam and Youndt (2005) define RC as knowledge available through different inter-relationships and networks. Capello and Faggian (2005) specify the nature of these relationships as follows: market (with customers and suppliers), power (with authorities), and cooperation links (all non-market ties with competitors, universities and institutions). It must 5 be noted that all these relations should enable companies to carry out their activities with greater efficiency. The main idea underpinning all papers in the field is the analysis of RC as a potential source of a company's financial prosperity. For example, Kale, et al. (2000) show that the competitive advantages achieved by firms with a high level of organizational capital are mainly due to the fact that these resources cannot be completely codified and transferred to other organizations or imitated by them.
Social capital focuses on the internal features and structure of RC and is primarily connected with Granovetter's (1985) work on the ubiquity of social embeddedness in economic exchanges. Granovetter (1985) argues that this ubiquity of embeddedness accounts for much of the order (and disorder) that is found in both markets and in firms. In this sense, relational, or social, capital can also be considered the sum of the actual and potential resources embedded within, available through, and derived from the networking relationships developed by an individual or an organization (Lin, et al., 2001; Nahapiet and Ghoshal, 1998) . Such kinds of resources do not directly belong to the company and cannot be controlled by it.
Relational capital includes both internal and external dimensions (Subramaniam and Youndt, 2005) . Internal ties relate to internal actors, such as company employees (Zheng, 2010) .
These relationships are difficult to measure as their estimation requires internal information.
Regarding relational capital, several scholars have highlighted the value derived from external relationships (Brooking, et al., 1998; Sveiby, 1997; Youndt, et al., 2004) . The external dimension is connected with each link outside the particular organization: networks with customers, suppliers, government agencies, and other formal or informal institutions (Zheng, 2010) .
In addition to the points mentioned above, relational capital consists of all the links a company has with its competitors and other institutions in the market and it also covers image, loyalty, satisfaction, commercial power, environmental activities, and so on. In other words, it reflects the knowledge that it is possible to obtain through such relations. Thus, a good description of relational capital is that it refers to the quality and sustainability of relationships with external stakeholders and also the potentiality of generating new partners in the future.
These aspects are crucial to company success (Adler and Kwon, 2002) .
Performance is increasingly being driven by sources of capital that are difficult for competitors to capture and replicate, such as relational capital (Acedo, et al., 2006) . Castells (1998) argues that the kind of cooperation involved in relational capital promotes creativity and the constant generation of new ideas. That is, relational capital can indirectly provide a company with growth and can be considered a sustainable resource for a company's success. According to this, to create value, firms should generate new networks with customers, suppliers, alliances, and other partners. Swaminathan and Moorman (2009) consider that alliances (as strong 6 networks) have a positive influence on value creation.
In order to extend the practical implications of the relational capital concept, it is necessary to clarify the significance of the particular relations a company has and to examine investment in a firm's links. Taking into account all the considerations mentioned above, in this paper we focus on the following key hypothesis:
H: The significance of relational capital for a firm's outcomes grows during a period of crisis.
Supporting Capello and Faggian (2005) , we propose that market and non-market links are essential in enhancing the transformation of RC into company value. In accordance with the assumption of the heterogeneous structure of relational capital, in this research we focus on the exploration of the influence of different relationships on company value. Adapting the framework for relational capital investigation provided by Cricelli, et al. (2013) , in this study we reveal the significance of relational capital in the value creation process using four kinds of links: relationships with customers, partners, investors and institutions.
First of all, relationships with customers are a pivotal source of competitive advantage for companies as firms can obtain new ideas from their customers in relation to products, technologies, etc (Walter, et al., 2001) . Moreover, great customer loyalty could help a company not only to survive but to create value during a crisis period.
Value creation through relationships does not only apply to customers and it is necessary to mention here relationships with partners. Generally, previous studies on the topic agree that there are potential benefits from cooperation with other companies. The most important concern transaction cost theory (the motive is the minimization of the sum of production and transaction costs and uncertainty caused by market failure) and resource-based theory (the easier acquisition of resources and building of competitive advantage). Inter-organizational relationships also help in the process of learning and gaining legitimacy (Barringer, 2000) .
Relationships with investors are also a source for value creation in companies. In particular, a good company reputation with investors may lead to higher share prices on stock markets. However, it seems that in turbulent markets it is more valuable to observe relationships with foreign investors because a strong dependence on foreign investors increases uncertainty and consequently increases financial risks (Amadou, 2011) .
One more type of relationship we take into account is ties with institutes. A developed network of this kind of relationship could also help to achieve improved results in company performance as it allows the use of extra sources of competitive advantage (Knack and Keefer, 1997) .
Taking into consideration all the previous points, the following sub-hypotheses were In the next section, we define the framework for the analysis of the role of RC in the value creation process.
Research Framework and Methodology
Measurement is a particularly crucial issue in studies on relational capital. As mentioned above, any study on the subject of relational capital is unlikely to be simple. Therefore, there is no critical mass of empirical papers concerning specifically the impact of relational capital on value creation. For each of the relationships described in the previous section, we have chosen direct and proxy indicators of relational capital that appear to be relevant to company value in previous studies (see Table 1 ): Generally, previous studies have observed a positive influence from all kinds of relationships on company performance, although it must be noted that there are also some contradictory papers that claim other kinds of relational capital impact, specifically during crisis periods. In relation to positive impacts, it is widely accepted that branding reflects the company's 8 relationships with its customers (Fernandez et al., 2000) . This confers sustainability of a higher level of sales relative to a company's peers and therefore keeps more revenues coming in.
Moreover, the stocks of firms with strong brands should offer some protection for investors because they are viewed as safer investments (Woodwell, 2013) . Researchers agree that brand power is an intangible resource of considerable relevance ( Hägg and Scheutz, 2006) . Wellknown brands are considered to constitute a source of competitive advantage as clients prove to be loyal to a company. Brands are popular among consumers because of their limited rationality: when experience (or time) is limited, brands that are positively perceived in customers' minds are preferred to unknown goods or services (Srivastava, 2001) . As a whole, Aaker and Jacobson (2001) confirm that a brand is a market-based asset that is a driver of shareholder value.
Moreover, they highlight the relationship between brand power and financial performance, particularly in relation to stock returns. One of the explanations for such a relationship is that stock market participants understand the relationship between changes in brand attitude and incorporate their knowledge into current stock prices. On the other hand, there are a few empirical studies that reveal a negative effect from a strong brand on a company's financial results. For example, Woodwell (2013) analysed the stock market performance of 50 Interbrand Top 100 global brands from 1 September to 31 December 2008 and found that high-scoring Interbrand firms performed slightly worse than the broader market, even controlling for factors such as firm size, considering varying performance industry by industry, and more.
Second, it is believed that participation in business associations can be considered a formal expression of firm cooperation that illustrates external economies of scale (Kingsbury and Hayter, 2006) . In their literature review, Sambasivan, et al. (2012) explain the motives for networks such as the reduction of transaction costs, an easier means of obtaining resources, and the transfer of knowledge and technologies. The literature highlights the importance of partner commitment as all members should be interested in achieving win-win results. Nevertheless, some scholars consider that there is a dark side of close relations (Anderson and Jap, 2005) . Hultén, et al. (2012) also believe that in terms of the global economic crisis and the resulting financial constraints, the negative effects for companies could be due to their strong dependence on partners or business associations.
Third, it is assumed that foreign capital employed as a proxy for relationships with foreign investors will also be of significance in this study. Some researchers highlight the importance of foreign capital employed for the economy's growth, both directly through an increase in productivity and exports, and indirectly through easier technological transfer (Teixeira and Shu, 2012) . Ćorić and Pugh (2013) found that foreign direct investments in the pre-crisis period negatively influenced GDP growth volatility, thus contributing to the reduction of risks.
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However, the true influence of foreign capital remains unclear, as there are many contradictory findings. In particular, Amadou (2011) claims that at the country level openness to foreign capital can harm the economy by increasing the risks of financial crises.
Finally, we consider relationships with institutions at both macro and micro levels. At the macro level, we investigate agglomeration effects. According to Audretsch and Doshe (2007) , agglomerations have a positive impact on economic growth. Most researchers agree that spatial effects enhance economic performance (Brülhart and Mathys, 2008) . Glaeser, et al. (1992) found that knowledge distribution within an agglomeration is easier than in cross-country distribution. In relation to the micro level, the particular importance of the firm-university relationship is assumed. Being located near research centres is considered to be a source of competitive advantage for firms, which can receive modern scientific and technological information at low marginal costs (Capello, 2002) . Universities, according to Capello and Faggian (2005) , Acs, et al. (1994) , and Audretsch and Feldman (1996) , are a source of innovation and growth through their role as traditional channels of urban knowledge production and thus proximity to research centres is positively correlated with firm performance.
The main outcome considered in this research is value creation that depends on efficient investment decisions. Market value added (MVA) is used as the outcome in the value creation process and is calculated as an estimation of the difference between annual market capitalization and invested capital. As an outcome of investor expectations regarding the company's future, MVA is a good measure of company investment attractiveness.
Defining the elements of the "RC-MVA" transformation process in practice, we faced several problems during the estimation process. One of the major problems concerns endogeneity. According to Wooldridge (2009) , there are three causes of this and in this research we face at least two. The first source is omitted variables that could be correlated to the explanatory variables included. For example, foreign investors may be interested in the company due to its level of value, but at the same time the value depends on the amount of foreign capital invested. The second source relates to the presence of measurement errors when proxies are used within the model. As Roberts and Whited (2012) have pointed out, this occurs due to conceptual differences between proxies and their unobservable counterparts. Several techniques for solving the problem exist. The most popular of these is fixed and random effects (FE and RE) modelling.
The FE estimator allows endogeneity for all independent parameters, whereas the RE estimator requires all variables to be strongly exogenous. However, drawing on Hausman and Taylor (1981) , there is an additional option. Rather than a choice between all or nothing, namely an alternative estimator in which some of the regressors are correlated with the individual effects.
In our paper we use the alternative estimation, this being the Hausman-Taylor (HT) model. This specification allows the estimation of the effects of both time-variant and time-invariant parameters. As pointed out by Baltagi, et al. (2003) , the HT estimator uses both the within and the between variation of the strictly exogenous variables as instruments. In particular, the individual means of strictly exogenous parameters are considered to be the instruments for the variables that are correlated to the individual effects. The main issue here is the definition of the strictly exogenous and endogenous independent variables.
One of the main advantages of the HT specification is that it allows the estimation of the influence of time-varying and invariant indicators on the dependent variable simultaneously. This is quite valuable in our research as we have both kinds of variable. We believe that the participation in business associations and the foreign capital involved are the endogenous timevarying variables as they depend on particular decisions taken by top management and investors.
The variables for location, i.e. agglomeration and having a top university nearby, are considered strongly exogenous as the decision on location does not depend on current management; these variables are the only features relating to physical space (Capello and Faggian, 2005) . In addition, the indicator of brand power is also exogenous in the research logic.
Moreover, in order to undertake an accurate estimation, it must be recognized that relational capital is not the only resource that influences the value creation process. Therefore, control parameters that also influence the transformation process should be included in the framework.
The economic value added (EVA) is incorporated as an indicator of firm competitive advantage.
According to the literature, EVA is a measure of company performance connected with the mode of governance. That is, this metric of performance takes into account value drivers recognized by managers in order to run the company more effectively. Moreover, researchers agree that economic value added is evidence of the efficiency of the use of intangibles (Harrison and Wicks, 2013; Meek and Gray, 1988) . Thus, we assume that it is an endogenous variable as it reflects the effectiveness of the use of a company's internal resources by its management.
Furthermore, due to the fact that a firm's size and age may influence relational capital, they are considered as control variables (Reed, et al., 2006; Youndt, et al., 2004) . Finally, the value creation process may differ across different countries and industries. Because of this, it would be reasonable to include dummy variables for countries and industries. As basic variables, we took the United Kingdom among the countries and professional services among the industries. This choice was made based on the availability of a sufficient number of observations in each of these categories.
In accordance with our assumptions and the theoretical background, the research framework used in this paper is set out in Figure 1 .
Figure 1 Research framework
To obtain an accurate picture of the success factors related to relational capital before, during, and after the crisis, the analysis of the same companies is divided into three time periods (panels), respectively. The determination of crisis periods is currently a popular topic of discussion in academia. For example, there is a tendency to define the time periods in relation to when the crisis began for each European country. It is rather more complicated to establish the beginning of the recovery period in these countries. In this paper, we define the period of prosperity, the crisis, and the subsequent recovery on the basis of European stock market behaviour. This means of analysis does not contradict the claims of authors that the stock market crashes when the crisis begins (Barro, 2002; Chiodo and Owyang, 2002) .
The global economic crisis began in 2008 and led to the financial crisis in Europe. The database for this research consists of European companies. Europe is valuable for the investigation as it allows the same processes to be examined in different markets. The countries were selected on the basis of the five largest economies in the EU according to GDP (the countries chosen cover 71% of GDP in the EU in total), these being the United Kingdom, Germany, France, Italy and Spain: For the purposes of this research, 20 industries in the North American Industry Classification System (NAICS) were aggregated into seven industries. Table 3 presents the results of the aggregation process. It should be noted that the sample structure corresponds to the country and industry structure of the European economy. The sample includes annual data from 2004 to 2011 for 909
European companies that are listed on the stock markets, or 7,272 observations. We consider only the category of large companies according to the Eurostat classification (more than 250 employees). The final database consists of different kinds of information from various sources. Table 4 presents the sources of information and calculation method for the variables: 
Participation in business associations
Company Annual Report, section "Common information" + Company Website Search using the following words as "associations", "alliances", "strategic alliances". Those involved in business associations are given 1 point and otherwise 0 points 
Empirical Results and Discussion.
This section is devoted to the empirical evidence of the impact of relational capital on company value. The descriptive statistics of MVA and certain control variables are presented in Table 5 .  ε it is a vector of errors;
 t is a time period (for panel data)
We also examined the relevance of the HT specification with the help of two Hausman specification tests (the comparison of FE and RE estimators, followed by the comparison of FE and HT estimators). From the results gained through the tests conducted, the set of the chosen instruments is valid and cannot be rejected at the 5% level of significance. As a result, the HT model is found to be appropriate for the estimation.
The bootstrapping method, a common approach in empirical studies these days, was also implemented. Previous papers have generally found out that bootstrap tests are more reliable than asymptotic tests (see, for example, Davidson and MacKinnon, 2006) . As empirically tested by Hedges (1992) and Hutchison, et al. (2000) , bootstrap replications are performed in order to achieve a bootstrap p-value equalling 0.95. Table 6 presents the estimation results. All models are significant at 0.01. The number of companies observed varies between panels from 895 to 942. The findings suggest the statistically significant and positive impact of all relational capital inputs on company value, excluding agglomeration and participation in business associations (these coefficients are insignificant for all panels). Also, as expected, some differences in the levels of significance during different time periods were revealed.
A strong brand image is positive and significant in the panel for the crisis period and thus H_a is accepted. Moreover, branding is also significant for the value creation process during the years of prosperity. The coefficient for participation in business associations is insignificant for the particular periods. As a result, H_b is rejected. The indicator related to the use of foreign capital employed appears to be significant for the global economic crisis period and the sign is positive here. That is, H_с is rejected. For location, agglomeration is insignificant for all specified time periods. At the same time, the indicator of a top university nearby is significant for the years of prosperity and for the crisis. Moreover, the sign is positive for these periods. To sum up, some differences were detected for inputs during the period of economic prosperity, the global economic crisis, and the recovery period. It was found that compared with other panels, the panel for the crisis period had more significant inputs. This means that the key hypothesis is confirmed.
In conclusion, we have captured some relevant aspects of relational capital in terms of the value creation process within the context of the global economic crisis. This paper has highlighted the diverse and complicated nature of relational capital. The research has discussed different types of collaboration, such as links with customers, investors, partners and institutions, and categorized each of them according to the nature of their impact on company value and management opportunities.
As we expected, investment in customer relationships can be considered one of the major value creation drivers as it allows a stable cash flow to be maintained independently of the environment. The most interesting finding here is the lack of significance of brand power during the recovery period. This result is in contrast to the logic that brand power is an intangible resource with persistent relevance ( Hägg and Scheutz, 2006) .
Moreover, relations with institutes at the micro level could help companies overcome financial restrictions and divide risks during a crisis. This means that firm-university collaboration can be considered a driver of value creation. However, this result should be viewed as indicative descriptive evidence rather that implying a causal relationship. Like Abramovsky and Simpson (2011), we do not posit any causal relationship in terms of companies being driven to choose to locate close to universities in order to interact with them; universities themselves target collaboration with firms in their immediate area. At the same time, agglomeration, in contrast to other studies on the topic and our expectations, appears to be statistically insignificant. This may be due to the relatively small distances between European regional centres that make knowledge distribution quite simple. As a result, for companies in Europe, being located in major cities may not be a crucial point.
Surprisingly, the development of networks with partners via business associations did not matter for company value during all the periods analysed. This result is a somewhat different from the findings of other studies, but this may be due to the nature of the data. The main problem is that during the years 2004-2011, the variable "participation in association" on average changed only once -in the first year of the partnership. This constraint leads to some statistical limitations, which is why future research is needed to investigate the influence of business associations on company value.
Contrary to our hypothesis, foreign capital is even more important for company value during the crisis period, providing evidence of the crucial role of foreign investors during a crisis for firms. Such kinds of collaboration make the process of technology and knowledge transfer easier and more effective. The results suggest that international penetration has a significant and positive impact on value creation. The last findings concern the level of firm experience in the market. Company age influences company value during the prosperity and the recovery periods, but not the crisis itself.
During the first period, the positive impact could be explained by the correlation between company experience and efficient governance. The exciting fact is the significant negative influence of company age on firm performance during the recovery period. It could mean that young companies are more successful in firm performance. Other words, young companies are more flexible and can adapt more easily to new circumstances in order to recover after a crisis (Ling, et al., 2007) .
With reference to these findings, the paper identifies the crucial role of networks as a source of company success in terms of changing environment. Because the financial crisis considered here has only recently occurred, there has been insufficient exploration of the field.
We believe that this study contributes to understanding of the need to invest in the development of external and internal relations and to consider these relations a major component in explaining the value creation process during the crisis period.
